What Is Claimed Is: 

1. A method for implementing extensible network-attached 
secondajry storage operable with one or more of first computers, 
one or mbre of secondary storage apparatus, and a network or 
I/O cableXfor connecting said first computers with said 
secondary storage apparatus, said method comprising the steps 
of : \ 

executing one or more of application programs on said first 

\ 

computer; \ 

providing yaid secondary storage apparatus with storage 
medium (secondary storage) that can save data after shutting 
down of power source, said secondary storage including a 
plurality of storagre units (blocks) for storing one or more of 
application data (dbject) used by said application programs, 
said secondary storage apparatus providing said first computer 
with block-based I/o\function and object-based I/O function; 

receiving a program module (object access module) that 
implements the object-ftased I/O function by using the 
block-based I/O function from the first computer or a second 
computer different from nhe first computer; and 

receiving object-bas4d I/O request for said object from 
said first computer to perfoVm object-based I/O of the request 
by executing said object access module. 

2 , A method for implementing extensible network-attached 
secondary storage according to\ claim 1, wherein: 



said object access module obtains the data value or 
location of data in the block corresponding to a specification, 
which is Wther object, object offset, object offset size, or 
object tag\ (specifying the type of data to be retrieved) . 

3 . Amtethod for implementing extensible network-attached 
secondary storage operable with one or more of first computers, 
one or more of\ secondary storage apparatus, and a network or 
I/O cable for connecting said first computers with said 
secondary storages, said method comprising the steps of: 

executing one\or more of application programs on said first 
computer ; \ 

said secondary Storage apparatus including storage medium 
(secondary storage) that can save data after shutting down of 
power source, and said Secondary storage including a plurality 
of storage units (blocks) ; 

storing one or more tof application data (object) used by 
said application programs V)n said secondary storage; and 

registering or deleting to/from said secondary storage 
apparatus a program module (bbject access module) that 
implements object-based I/O fiinction by using block-based I/O 
function. \ 

4. A first computer according to claim 3, wherein: 
said object access module obtains the data value or 
location of data in the block corresponding to a specification, 
which is either object, object offstet, object offset size, or 



objec3t tag (specifying the type of data to be retrieved) . 

5\ An object access module operable with one or more of 
first computers, one or more of secondary storage apparatus, 
and a network or I/O cable for connecting said first computers 
with said Secondary storages, said object access module 
comprising: \ 

said fiAst computer executing one or more of application 
programs ; \ 

said secondary storage apparatus including storage medium 
(secondary storage) that can save data after shutting down of 
power source, saici secondary storage including a plurality of 
storage units (blocKs) , said secondary storage storing one or 
more of application \data (object) used by said application 
programs ; \ 

said secondary sAorage apparatus providing said first 
computer with block-basted I/O function and object-based I/O 
function; \ 

said object access module implementing object-based I/O 
function using block-based\ I /O function; 

said object access modmle sent from said first computer 
or a second computer different from said first computer to said 
secondary storage apparatus t& execute therein. 

6. An object access modula according to claim 5, wherein: 

said object access module ©btains the data value or 
location of data in the block corresponding to a specification. 
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which Vs either object, object offset, object offset size, or 
object Vag (specifying the type of data to be retrieved) . 

7 . \ A method for implementing extensible network-attached 
secondary ^storage, operable with one or more of first computers, 
one or morA of secondary storage apparatus, and a network or 
I/O cable for connecting said first computers with said 
secondary storages, said method comprising the step of: 

executirfg one or more of application programs on said first 
computer; \ 

said secondary storage apparatus including storage medium 
(secondary storage ) that can save data after shutting down of 
power source, said secondary storage including a plurality of 
storage units (blacks) ; 

storing on said secondary storage one or more of 
application data (obriect) used by said application programs; 

providing for said first computer block-based I/O function 
and object-based I/O flunction from said secondary storage; 

receiving from either the first computer or a second 
computer different from the first computer data indicating how 
said object is stored oA said secondary storage (object 
description data) ; \ 

receiving a request ofl obj ect-based I/O on said object from 
said first computer to perform I/O of said request by identifying 
the location of said object ®n said secondary storage by using 



8 .\ A method for implementing extensible network-attached 
secondar:\ storage according to claim 7, wherein: 

saidXobject description data is data for specifying 
attribute oJ[ inter-block reference based on the offset and size 
thereof. \ 

9 . A metnod for implementing extensible network-attached 
secondary stor^e according to claim 7, wherein: 

said object description data is data for specifying 
attribute or intar-block reference by a lexical analyzing 
program (parser) dr a parser generating grammar. 

10. A method\for implementing extensible network- 
attached secondary ^storage according to claim 7, wherein: 

said object description data is data for specifying the 
file format of said oblect based on whether the data stored in 
a specific part of one \or more blocks contains some specific 
value or pattern. \ 

11. A computer operable with one or more of first 
computers, one or more of \secondary storage apparatus, and a 
network or I/O cable for connecting said first computers with 
said secondary storages, saiid computer comprising: 

said first computer executing one or more of application 
programs ; \ 

said secondary storage apparatus including storage medium 
(secondary storage) that can savye data after shutting down of 
power source, and said secondary atorage including a plurality 
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of Storage units (blocks) , said secondary storage storing one 
or more V)f application data (object) used by said application 
programs A 

said\ computer registering to or deleting from said 
secondary storage apparatus data indicating how said object is 
stored on sai^ secondary storage (object description data) ; and 

said secbndary storage providing block-based I/O function 
and object-based I/O function. 

12. A computer according to claim 11, wherein: 

said objectX description data is data for specifying the 
data sequence or inter-block reference of data in a block based 
on the offset and Aize thereof. 

13. A computeA according to claim 11, wherein: 
said object desaription data is data for specifying 

attribute or inter-blofck reference of data in a block by a 
lexical analyzing program (parser) or a parser generating 
grammar . \ 



v^l4. A computer according to claim 11, wherein: 

said object description data is data for specifying the 
file format of said object b^ed on whether the data stored in 
a specific part of one or morte blocks contains some specific 
value or pattern. \ 

15. A method for implementing extensible network- 
attached secondary storage, wherfein: 




said object access module optains from the object 
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descriEDtion data according to claim 7 through claim 14 a method 
of stor:^ng objects in a secondary storage . 

16. \a first computer according to claim 3, wherein: 
saidV^bject access module obtains from, the object 
5 description\data according to claim 7 through claim 14 a method 
of storing o&jects in a secondary storage. 

17 . An oiDject access module according to claim 5 , wherein: 
said objedt access module obtains from the object 
description data\according to claim 7 through claim 14 a method 
of storing objecus in a secondary storage. 

18. A method for implementing extensible network- 
attached secondary tetorage, operable with one or more of first 
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computers, one or m6re of secondary storage apparatus, and a 
network or I/O cable tor connecting said first computers with 



fT-5 said secondary storag^ apparatus, said method comprising the 
^■J step of: 

executing one or moz^ of application programs on said first 
computer; 

said secondary storage apparatus including storage medium 
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(secondary storage) that cah save data after shutting down of 
power source, said secondary\storage including a plurality of 
storage units (blocks) ; 

storing one or more of application data (object) used by 
said application programs on said secondary storage; 

said secondary storage being a secondary storage of a 



computar system for providing block-based I/O function and I/O 
functionXfor application programs (advanced I/O) to said first 
computer, \said secondary storage maintaining object access 
modules foA implementing object-based I/O function by using 
block-based ^/O function, said secondary storage receiving a 
module for implementing said advanced I/O function by using said 
object access module ( function module) from said first computer 
or a second commiter different from said first computer, then 
said secondary storage receiving a request for said advanced 
I/O from said first computer to perform I/O of said request by 
executing said funation module . 



computers, one or more of secondary storage apparatus, and a 
network or I/O cable for connecting said first computers with 



said first computer executing one or more of application 
programs ; \ 

said secondary storage apparatus including storage medium 
(secondary storage) that can isave data after shutting down of 
power source, and said secondaw^ storage including a plurality 
of storage units (blocks) , said secondary storage storing in 



one or more of blocks^one or more\ of application data (object) 
used by said application programs; 

said secondary storage apparatus operating as said first 



computer or said second computer dAfferent from said first 




19. A computerX operable with one or more of first 




computer running within a computer system for providing to said 
first computi^er a block-based I/O function and an I/O function 
for said appISication programs (advanced I/O) ; 

said secoVidary storage apparatus storing a module that 
implements objeAt-based I/O function by using block-based I/O 
function (obj ect\access module) ; 

said computer registering to or deleting from said 
secondary storage A module that implements said advanced I/O 
by using said objectt access module (function module) . 

20. A program module operable with one or more of first 
computers, one or moreXof secondary storage apparatus, and a 
network or I/O cable foA connecting said first computers with 
said secondary storages , \ said program module comprising: 

said first computer Executing one or more of application 
programs ; \ 

said secondary storage cipparatus including storage medium 
(secondary storage) that can save data after shutting down of 
power source, and said secondaiV storage including a plurality 
of storage units (blocks), said\ secondary storage storing in 
one or more of blocks one or more\of application data (object) 
used by said application programa,- 

said secondary storage apparatus providing said first 
computer with a block-based I/O function and an I/O function 
for said application programs (advanced I/O) ; 

said program module being sent fAom said first computer 



or a second computer different from said first computer to said 
secondary sVorage apparatus to be executed on said secondary 
storage apparatus ; 

said program module providing said advanced I/O by using 
a module (objeat access module) that implements object-based 
I/O function by Vising block-based I/O function. 

21 . A secondary storage apparatus and a protection module 
thereon, operable with one or more of first computers, one or 
more of secondary stoVage apparatus, and a network or I/O cable 
for connecting said first computers with said secondary storages, 
said apparatus comprising: 

said first compute A executing one or more of application 
programs ; \ 

said secondary storageyapparatus including storage medium 
(secondary storage) that cam save data after shutting down of 
power source, and said secondly storage including a plurality 
of storage units (blocks) , saio. secondary storage storing in 
one or more of blocks one or more of application data (object) 
used by said application programs; 

said secondary storage apparatus providing to said first 
computer a block-based I/O function And an I/O function for said 
application programs (advanced I/0)\ 

said secondary storage apparatus maintaining a module that 
implements object-based I/O function bV using block-based I/O 
function (object access module) , as weM as a module that 



implements said advanced I/O by using said object access module 
(function ir^pdule) ; 

said protection module determining a method invocation to 
be allowed or denied when said function module attempts to invoke 
a method in the object access module. 

22. A projection module according to claim 21, wherein: 
said protection module is registered to or deleted from 

said secondary storage apparatus by said first computer or a 
second computer different from said first computer running 
within said compute:ff system. 

23. A method for implementing extensible network- 
attached secondary storage, operable with one or more of first 
computers, one or more of secondary storage apparatus, and a 
network or I/O cable f or\connecting said first computers with 
said secondary storage apparatus, said method comprising the 
step of: \ 

said first computer executing one or more of application 
programs ; \ 

said secondary storage apparatus including storage medium 
(secondary storage) that can save data after shutting down of 
power source, and said secondar^A storage including a plurality 
of storage units (blocks), said ^secondary storage storing in 
one or more of blocks one or more h>f application data (object) 
used by said application programs ,\ 

said secondary storage apparatus providing said first 



computeV with a block-based I/O function and an I/O function 
for saidNapplication programs (advanced I/O) ; 

said \secondary storage apparatus maintaining an object 
access modul^ that implements obj ect-based I /O function by using 
block-based ISJO function, as well as a module that implements 
said advanced I/O by using said object access module (function 
module) ; \ 

said moduleX (protection module) for determining whether 
a method invocation is allowed or denied when said function 
module attempts to mivoke a method in the object access module 
being received from s^aid first computer or a second computer 
different from said f^rst computer. 

24. A computer operable with one or more of first 
computers, one or more of secondary storage apparatus, and a 
network or I/O cable for connecting said first computers with 
said secondary storage apparatus, said computer comprising: 

said first computer executing one or more of application 
programs ; \ 

said secondary storage apparatus including storage medium 
(secondary storage) that can saAe data after shutting down of 
power source, and said secondary storage including a plurality 
of storage units (blocks), said secondary storage storing in 
one or more of blocks one or more of \application data (object) 
used by said application programs; \ 

said secondary storage apparatus\operating as said first 



computerXor said second computer different from said first 
computer running within a computer system for providing to said 
first compuVer a block-based I/O function and an I/O function 
for said application programs (advanced I/O) ; 

said secondary storage apparatus storing an object access 
module that impj\ements object-based I/O function by using 
block-based I/O function, as well as a module that implements 
said advanced I/O b^r using said object access module (function 
module) ; \ 

said computer registering to or deleting from said 
secondary storage apparVtus said protection module for 
determining a method invocation to be allowed or denied when 
said function module attemAts to invoke a method in the object 
access module. \ 

25. A locking module on a secondary storage apparatus 
operable with one or more of fVrst computers, one or more of 
secondary storage apparatus, an\i a network or I/O cable for 
connecting said first computers with said secondary storage 
apparatus, said module comprising :\ 

said first computer executing one or more of application 
programs ; \ 

said secondary storage apparatus including storage medium 
(secondary storage) that can save data ^ter shutting down of 
power source, and said secondary storage iVicluding a plurality 
of storage units (blocks), said secondary \storage storing in 
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one or moreXof blocks one or more of application data (object) 
used by said\ application programs ; 

said secondary storage apparatus providing said first 
computer with A block-based I/O function and an I/O function 
for said application programs (advanced I/O) ; 

said secondary storage apparatus storing an object access 
module that impleirtents object-based I/O function by using 
block-based I/O function; 

when said object access module provides external devices 
a plurality of obj ects\having containment, said locking module 
providing external devibes with mutual exclusion function with 
the containment of said A plurality of objects being taken into 
consideration. \ 

26. A locking module according to claim 25, wherein: 
said locking module isVregistered to or deleted from said 

secondary storage apparatus By said first computer or a second 
computer different from said\first computer. 

27. A method for implementing extensible network- 
attached secondary storage, operable with one or more of first 
computers, one or more of secondary storage apparatus, and a 
network or I/O cable for connecting said first computers with 
said secondary storage apparatus , \ said method comprising the 
step of: \ 

executing on said first computeAone or more of application 
programs ; \ 



said :^condary storage apparatus including storage medium 
(secondary s^rage) that can save data after shutting down of 
power source, ^d said secondary storage including a plurality 
of storage unit^ (blocks) , said secondary storage storing in 
one or more of bl&cks one or more of application data (object) 
used by said application programs; 

providing fro^ said secondary storage apparatus to said 
first computer with\a block-based I/O function and an I/O 
function for said apAlication programs (advanced I/O) ; 

maintaining on said secondary storage apparatus an object 
access module that implements obj ect-based I/O function by using 
block-based I/O functionV 

receiving locking mddule from said first computer or a 
second computer different ryrom said first computer; when said 
object access module provide^s external devices a plurality of 
objects having containment, skid locking module for providing 
external devices with mutual eL>cclusion function with the 
containment of said a pluralitA of objects being taken into 
consideration. \ 

28. A computer operable wiAh one or more of first 
computers, one or more of secondary storage apparatus, and a 
network or I/O cable for connecting \said first computers with 
said secondary storage apparatus, said computer comprising: 

said first computer executing onfe or more of application 
programs ; \ 
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said secondary storage apparatus including storage mediuin 
(secondary storyage) that can save data after shutting down of 
power source, and said secondary storage including a plurality 
of storage units Vblocks), said secondary storage storing in 
one or more of bloaks one or more of application data (object) 
used by said application programs; 

said secondary\ storage apparatus operating as said first 
computer or said secAond computer different from said first 
computer running within a computer system for providing to said 
first computer a bloclA-based 1/0 function and an I/O function 
for said application programs (advanced I/O) ; 

said secondary storage apparatus storing an object access 
module that implements otoject-based I/O function by using 
block-based I/O functionA 

when said object access module provides external devices 
a plurality of objects having containment, said computer 
registering to or deleting from said secondary storage apparatus 
said locking module for providing external devices with mutual 
exclusion function with the containment of said plural objects 
being taken into consideration^ 

29. A management computejA operable with one or more of 
first computers, one or more of eecondary storage apparatus, 
one second computer (a management\ computer ) , and a network or 
I/O cable for connecting said first computers and said second 
computer with said secondary s torage\apparatus , said management 



computer comprising : 

said f ii^t computer executing one or more of application 
programs ; \ 

said seconVi computer storing the list of said secondary 
storage apparatus ; 

said secondary storage apparatus including storage medium 
(secondary storage\ that can save data after shutting down of 
power source, and saVd secondary storage including a plurality 
of storage units (blocks) ; 

said secondary Storage apparatus provides said first 
computer with block-ba^ed I/O function and I/O function for said 
application programs (Advanced I/O) or object-based I/O 
function; \ 

said first computed sending to said second computer a 
protection module (module! that implements said advanced I/O; 

said second computer receiving said module to send it to 
part or all of said secondary storage apparatus listed on the 
list; \ 

said secondary storage Apparatus receiving said module; 

said first computer transmitting to said secondary storage 
apparatus a request of said adVanced I/O; 

said secondary storage apparatus invoking said module to 
perform said advanced I/O. \ ' 

30. A management computer according to claim 29, wherein: 

said management computer proviVies a compiler for compiling 



said protection module for said secondary storage apparatus to 
compile said module received from said first computer using said 
compiler in order to send a compiled module to part or all of 
said secondary atorage apparatus . 

31 . A management computer according to claim 30 , wherein : 
said management computer storing model data of said 

secondary storage apparatus, provides one or more compilers for 
compiling modules fox each model of said secondary storage 
apparatus, to compile\said module received from said first 
computer using said one\or more compilers for the destination 
secondary storage apparatus, to send a compiled module to part 
or all of said secondary \storage apparatus. 

32. A method for implementing extensible network- 
attached secondary storage ,\ operable with one or more of first 
computers, one or more of secondary storage apparatus, one 
second computer (a management! computer) , and a network or I/O 
cable for connecting said fir^t computers and said second 
computer with said secondary storage apparatus, said management 
computer comprising: \ 

said first computer executing one or more of application 
programs ; \ 

said second computer storing\ the list of said secondary 
storage apparatus; \ 

said secondary storage apparatus including storage medium 
(secondary storage) that can save data after shutting down of 



power source A and said secondary storage including a plurality 
of storage unYts (blocks); 

said secondary storage apparatus provides said first 
computer with block-based I/O function and I/O function for said 
application programs (advanced I/O) or object-based I/O 
function; \ 

said first computer sending to said second computer a 
protection module (itTpdule) that implements said advanced I/O; 

said second comjDuter receiving said module to send it to 
part or all of said secondary storage apparatus listed on the 

1> -L ^3 / \ 

said secondary storage apparatus receiving said module; 

said first computer transmitting to said secondary storage 
apparatus a request of saVd advanced I/O; 

said secondary storage apparatus invoking said module to 
perform said advanced I/O. \ 

33. A method for implementing extensible network- 
attached secondary storage, operable with one or more of first 
computers, one or more of secondary storage apparatus, and a 
network or I/O cable for connecting said first computers with 
said secondary storage apparatus, said method comprising the 
step of: \ 

executing on said first compuaer one or more of application 
programs ; \ 

said secondary storage apparatus including storage medium 



( secondary \storage) that can save data after shutting down of 
power sourceV and said secondary storage including a plurality 
of storage units (blocks) , said secondary storage storing in 
one or more of blocks one or more of application data (object) 
used by said apg>lication programs; 

providing fVom said secondary storage apparatus to said 
first computer with a block-based I/O function and an I/O 
function for said abplication programs (advanced I/O) or 
object-based I/O funWion; 

receiving a proteVrtion module (object access module) that 
implements said object-based I/O function or said advanced I/O 
by using block-based I/o\ function from said first computer or 
a second computer different from said first computer; 

providing said secondkry storage apparatus with a compiler 
for compiling said module into an executable for faster 
execution; \ 

compiling said module uWng said compiler on said 
secondary storage apparatus; \ 

receiving a request of ob\ect-based I/O or advanced I/O 
on said object from said first Computer; and 

performing I/O of said requeSst by executing said compiled 
module. \ 

34, A method for implementing extensible network- 
attached secondary storage, operableWith one or more of first 
computers, one or more of secondary sVorage apparatus, and a 



network or T/0 cable for connecting said first computers with 
said secondaVy storage apparatus, said method comprising the 
step of : \ 

executing\on said first computer one or more of application 
programs ; \ 

said secondary storage apparatus including storage medium 
(secondary storag^) that can save data after shutting down of 
power source, and said secondary storage including a plurality 
of storage units (bYocks) , said secondary storage storing in 
one or more of blockdy one or more of application data (object) 
used by said application programs; 

providing from said secondary storage apparatus to said 
first computer with a block-based I/O function and an I/O 
function for said application programs (advanced I/O) ; 

for said advanced iVo function, providing a feature of 
replying, in response to ^request from said first computer, 
a correspondence between a Alurality of part of one object and 
secondary storage apparatus \f or storing said part of object. 

35. An apparatus for implementing extensible network- 
attached secondary storage, operable with one or more of first 
computers, one or more of secondary storage apparatus, and a 
network or I/O cable for connectj^g said first computers with 
said secondary storage apparatus ,\ said apparatus comprising: 

said first computer executing \one or more of application 
programs ; \ 



said sV;ondary storage apparatus including storage medium 
(secondary storage) that can save data after shutting down of 
power source, ^d said secondary storage including a plurality 
of storage unit^ (blocks), said secondary storage storing in 
one or more of blAcks one or more of application data (object) 
used by said appli^cation programs; 

means for pro\>iding said first computer block-based I/O 
function and object-based I/O function; 

means for recei\^ng a program module (object access 
module) that implement^ object-based I/O function by using 
block-based I/O functioA from said first computer or a second 
computer different from kaid first computer; 

means for receiving Wid object access module and for 



receiving a request of objebt-based I/O on said object access 
module from said first compWer; and 

means for executing sai\d object access module. 



